The economic analysis of input energy in cassava production was considered in this study. Farms were surveyed to collect data on fuel, natural gas, fertilizer, pesticides and chemicals used on the farm for cassava production. The areas of study were Oyo, Ogun, Osun and Kwara States of Nigeria. The data for cost input resources in all the selected farms during cassava production from land preparation to transportation to market or house was obtained using structured questionnaire and oral interviews. Mathematical expressions were developed to evaluate cost analysis for each of the defined unit operations and the cost incurred were then determined. The total cost of production of one hectare of cassava was N82,055 and cost analysis revealed that profit of production of one hectare of cassava was N123,745. Benefit cost ratio was 2.50, which was greater than 1.0, indicating that cassava production is feasible from the economic stand point.
that economic output and energy consumption are linked. Also, Mousavi-Avval et al, 2011 reported that presently, productivity and profitability of agricultural production depends on level of energy consumption. Efficient use of energy resources reduces production costs, which boosts factor productivity and therefore economic growth (Vivid Economic, 2013) . Therefore, this study aims at determining the cost of energy resources used at each stages of production in cassava production, identify areas of high cost input which affect the productivity and evaluate the profitability of cassava production in Nigeria.
Materials and Methods

Research Farms Used for Investigation
The areas of study covered Oyo, Ogun, Osun and Kwara States of Nigeria. Ten (10) established farms were purposely selected for this research work. Four farms were selected in Oyo States, while two farms were surveyed in Ogun, Osun, and Kwara States.
Cost Analysis Procedures
Data on cost of energy resources, such as human labour, fuel, machinery, biological, N.P.K fertilizer and herbicide used for cassava production were obtained from selected farms through field surveys, direct measurements, interviews with farmers and structured questionnaires. The amounts of inputs used in the production of cassava were estimated based on unit operations.Mathematical expressions were used to obtain the amount spent on various stages of production. Data obtained were analysed statistically.
Method of Cost Evaluation of Cassava Production
To calculate the amount spent on each unit operation, quantitative data on operating conditions was required for each unit operation. The measured parameters for estimating amount spent on each unit operation are as shown in Table 1 
Land Preparation
The quantity of fuel used in land clearing, primary tillage, and secondary tillage was obtained from direct measurement in the farms. The cost of each operation was obtained by multiplying the total amount of fuel used in litres by the unit price of fuel, and the value obtained was added to the labour cost of the tractor operator. Land preparation cost was denoted as and calculated from equation 1. 
Where:
Unit price diesel fuel is 140.00
Stem Harvesting and Gathering
The stem used for planting were either obtained from the previous season or purchased. The quantity of cassava stem required, cost of one bundle, number of people required to gather the stem, and their cost of labour were obtained. The cost stem was denoted has and obtained from equation 2a and 2b.
When the stem was obtained from previous season
When the stem was purchased
Unit price of stem bundle is N 250
Planting
Planting was done manually with cutlass. Cassava was planted from stem cuttings of about 20 cm in length. The cost of labour for planting cassava stem per hectare was obtained from the farmer.
Weed Control
Amount spent on weeding operation consists of manual and chemical energy (herbicide) cost. Data on quantity of herbicide, quantity of quantity of fuel, Cost of machinery, number of people involved and cost of labour per hectare was obtained and used in the computation of the cost. Cost of weeding was denoted as and calculated from Equations 4a and 4b.
When it is done using hoe
When Knapsack sprayer is used
The cost of 1 litre of herbicide or pesticide was N1200
Fertilizer Application
Equation 5 was used to obtain the cost of applying fertilizer in various farms.
Where: 
Harvesting of cassava tubers
The total cost of harvesting the cassava root per hectare was obtained from the farmers. It involves the cost of harvesting and de-stumping the cassava root. The cost was denoted as .
= ( × ). (6)
Transportation
Transportation cost was obtained from the labour cost of loading the cassava on the farm, off loading at the industry and the quantity of fuel used in the transportation. This was obtained from the equation 7.
= labour cost of loading and off loading
Economic Indicators
Gross return, net income and benefit-cost ratio as economic indicators were calculated based on the existing price of the inputs and outputs. Gross return, net income and benefit-cost ratio were calculated using Equations 8 to 10 (Ozkan et al., 2004; Canakci et al., 2005) :
The net income of production = (Gross return − Total Expenditure) (N /ha) (9)
Benefit Cost Ratio= (10)
Results and Discussion
Result and Discussion
The cost of energy inputs used in the production of cassava, total expenditure, gross return, and net income are shown in Table 1 . It was observed that total expenditure per hectare varied from N64,698 to N98,200. The variation was due to the different amount of biological energy input, chemical energy input and difference in method of equipment acquisitions. Gross return and net income per hectare varied from N170,000 to N240,000 and N91,100 to N154,202, respectively. Variation in gross return and net income was due the variation in farm size, level of mechanization, quality of cassava cultivars used, and quantity of fertilizer applied.
The average total expenditure for cassava production per hectare was N82,055, as shown in Table 2 . This is lower than N127,871 and 113,554 obtained in Cross rivers and Akwa Ibom States of Nigeria by James et al., (2011) and Ebukiba (2010) for cassava production. Low expenditure for cassava production in this study was attributed to higher farm size and level of mechanisation. It was observed that in all the farms, the amount spent on manual energy resources was the highest. Averagely, the amount spent on manual energy was N35,056 (42.72%) of the total cost input, as shown Table 3 . This value is lower than N83,370 (65.2%) obtained by James et al., (2011) . Higher amount spent on labour by James et al., (2011) was attributed to low level of mechanisation. Farmers depend on hired labour for various farm operations which in turn increases the cost of production. The amount spent on biological energy (cassava stem) and machinery were N11,325 (13.80%) and N11,200 (13.65%), respectively, as shown in Table 3 and Figure 1 . On nitrogen, phosphorus and potassium fertilizer, N6,141 (7.48%) was spent each. This was because, all the farmers in the study areas used NPK fertilizer of ratio 50:50:50. Generally in all the farms, the amount spent on agro-chemicals was the least. The average amount spent on agro-chemicals from the total cost was N1,470 (1.79%).
Operation wise, cost of inputs used in cassava production is shown in Table 3 . The amount spent on fertilizer application was the highest in most of the farms and followed by land preparation. The average amount spent on fertilizer application and land preparation were N21,465 (26.16%) and N15,700 (19.13%) of the total expenditure, respectively as shown in Table 4 and Figure 2 . High amount spent on fertilizer application and land preparation was attributed to high price of fertilizer and fuel in Nigeria. On stem gathering and planting operations, N13,305 (16.21%) was spent. Also, the average cost of harvesting and transporting the cassava tubers to the market were N13,420 (16.35%) and N11,465 (13.97%), respectively. The least amount of N6700 (8.16%) was spent on weeding in the entire surveyed farm.
The average gross return obtained per hectare was N205,800 as shown in Table 5 . This was closer to N213,238 obtained by Oduntan et al.,(2012) for cassava production in Ondo State, Nigeria. The average net income per hectare was N123,745. This was similar to the findings by James et al., (2011) of (N123,160) . Ethah and Angba, Vol. 8, No. 1; 2018 (2016) obtained N137,869, which was also relatively closer to the finding in this study. The benefit-cost ratio from cassava production was 2.50, as shown in Table 5 , since this value is greater than 1, cassava production in the area of study is a profitable venture. This value of benefit-cost ratio was compared and found to be consistent with findings reported by other authors for cassava production, such as 2.30 (Zaknayiba et al., 2014) , 2.02 to 2.18 (Oduntan, et al., 2012) and 2.97 (NzehEmeka and Ugwu, 2014) . 
Conclusions
The total cost of energy input in cassava production per hectare was N82,055, with a profit margin of N123,745. Benefit cost ratio was 2.50, indicating feasibility of cassava production from the economic point of view.
Increasing the level of mechanization of the farms, using high yielding variety of stem and optimum use of fertilizer will further increase the profitability of cassava production.
